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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

The Information Disclosure Statement(s) filed on 24 May 2006 has been 
considered. 

Oath/Declaration 

The oath or declaration filed on 24 May 2006 is acceptable. 

Drawings 

Figures 27(A)-29 should be designated by a legend such as --Prior Art- 
because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 
drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office action 
to avoid abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-4, 7-9 are rejected under 35 U.S.C. 102(e) as being anticipated by Zhu 
et al.(US 2005/0110085 A1). 

With respect to claim 1 , Zhu et al. (Fig. 2L) discloses a dual-gate field effect 
transistor comprising a substrate [122], a source [paragraph 0024], a drain [paragraph 
0024], a vertical channel provided between the source and the drain as rising from the 
substrate [paragraph 0024], a pair of gate insulation films [140, 146] sandwiching the 
channel from a direction orthogonal to a carrier-running direction in the channel and a 
pair of gate electrodes [160, 162] facing the channel, respectively, via the pair of gate 
insulation films, wherein the pair of insulation films have different thicknesses 
[paragraph 0023]. 

With respect to claim 2, Zhu et al. discloses a dual-gate field effect transistor 
according to claim 1 . Zhu et al. further discloses the pair of gate electrodes are 
electrically connected to each other [paragraph 0031]. 
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With respect to claim 3, Zhu et al. discloses a dual-gate field effect transistor 
according to claim 1 . Zhu et al. further discloses the pair of gate electrodes are 
electrically independent of each other [paragraph 0031]. 

With respect to claim 4, Zhu et al. discloses a dual-gate field effect transistor 
according to claim 1 . Zhu et al. further discloses the pair of gate insulation films have 
different permittivities [paragraph 0023]. 

With respect to claim 7, Zhu et al. (Fig. 2L) discloses a dual-gate field effect 
transistor comprising a substrate [122], a source [paragraph 0024], a drain [paragraph 
0024], a vertical channel provided between the source and the drain as rising from the 
substrate [paragraph 0024], a pair of gate insulation films [140, 146] sandwiching the 
channel from a direction orthogonal to a carrier-running direction in the channel and a 
pair of gate electrodes [160, 162] facing the channel, respectively, via the pair of gate 
insulation films, wherein the pair of insulation films have different permittivities 
[paragraph 0023]. 

With respect to claim 8, Zhu et al. discloses a dual-gate field effect transistor 
according to claim 7. Zhu et al. further discloses the pair of gate electrodes are 
electrically connected to each other [paragraph 0031]. 

With respect to claim 9, Zhu et al. discloses a dual-gate field effect transistor 
according to claim 7. Zhu et al. further discloses wherein the pair of gate electrodes are 
electrically independent of each other [paragraph 0031]. 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5, 10 and 12-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zhu et al. in view of Mathew et al. (US 6,903,967 B2). 

With respect to claim 5, Zhu et al. discloses the dual-gate field effect transistor 
according to claim 1 . Zhu et al. does not specify the pair of gate electrodes have 
different work functions. 

However, Mathew et al. (Figs. 15, 16) discloses it is well known in the art for a 
pair of gate electrodes [1503, 1505] to have different work functions [column 8 lines 54- 
58]. Mathew et al. teaches it is beneficial for a pair of gate electrodes to have different 
work functions in order to control the voltage threshold of the device [column 8 lines 46- 
58]. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made for the pair of gate electrodes of Zhu et al. to have different 
work functions, such as taught by Mathew et al., in order to control the voltage threshold 
of the device. 

With respect to claim 10, Zhu et al. discloses a dual-gate field effect transistor 
according to claim 7. Zhu et al. does not specify the pair of gate electrodes have 
different work functions. 
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However, Mathew et al. (Figs. 15, 16) discloses it is well known in the art for a 
pair of gate electrodes [1503, 1505] to have different work functions [column 8 lines 54- 
58]. Mathew et al. teaches it is beneficial for a pair of gate electrodes to have different 
work functions in order to control the voltage threshold of the device [column 8 lines 46- 
58]. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made for the pair of gate electrodes of Zhu et al. to have different 
work functions, such as taught by Mathew et al., in order to control the voltage threshold 
of the device. 

With respect to claim 12, Zhu et al. discloses a dual-gate field effect transistor 
comprising a a substrate [122], a source [paragraph 0024], a drain [paragraph 0024], a 
vertical channel provided between the source and the drain as rising from the substrate 
[paragraph 0024], a pair of gate insulation films [140, 146] sandwiching the channel 
from a direction orthogonal to a carrier-running direction in the channel and a pair of 
gate electrodes [160, 162] facing the channel, respectively, via the pair of gate 
insulation films [paragraph 0023]. Zhu et al. does not specify the pair of gate electrodes 
have different work functions. 

However, Mathew et al. (Figs. 15, 16) discloses it is well known in the art for a 
pair of gate electrodes [1503, 1505] to have different work functions [column 8 lines 54- 
58]. Mathew et al. teaches it is beneficial for a pair of gate electrodes to have different 
work functions in order to control the voltage threshold of the device [column 8 lines 46- 
58]. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made for the pair of gate electrodes of Zhu et al. to have different 
work functions, such as taught by Mathew et al., in order to control the voltage threshold 
of the device. 

With respect to claim 13, Zhu et al. in view of Mathew et al. discloses a dual-gate 
field effect transistor according to claim 1 2. Zhu et al. further discloses the pair of gate 
electrodes are electrically connected to each other [paragraph 0031]. 

With respect to claim 14, Zhu et al. in view of Mathew et al. discloses a dual-gate 
field effect transistor according to claim 12. Zhu et al. further discloses wherein the pair 
of gate electrodes are electrically independent of each other [paragraph 0031]. 

Claims 6 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhu et al. in view of Matsuoka (JP 02-015675 A). 

With respect to claim 6, Zhu et al. discloses a dual-gate field effect transistor 
according to claim 1 . Zhu et al. does not specify that the vertical channel has a triangle 
shape in cross section in the direction orthogonal to the carrier-running direction and 
wherein the pair of gate insulation films are in contact with slant faces that are opposed 
sides of the triangle, respectively. 

However, Matsuoka (Figs. 1(a), 1(b) discloses a vertical channel [15] has a 
triangle shape in cross section in the direction orthogonal to the carrier-running direction 
and wherein the pair of gate insulation films [17] are in contact with slant faces that are 
opposed sides of the triangle, respectively [Abstract]. Matsuoka teaches it is beneficial 
for a vertical channel to have a triangle shape in cross section in the direction 
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orthogonal to the carrier-running direction and wherein the pair of gate insulation films 
are in contact with slant faces that are opposed sides of the triangle, respectively, in 
order to micronize the device while preventing a decrease in conductance [Abstract]. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made for the device of Zhu et al. to comprise a vertical channel 
that has a triangle shape in cross section in the direction orthogonal to the carrier- 
running direction and wherein the pair of gate insulation films are in contact with slant 
faces that are opposed sides of the triangle, respectively, such as taught by Matsuoka, 
in order to micronize the device while preventing a decrease in conductance. 

With respect to claim 1 1 , Zhu et al. discloses a dual-gate field effect transistor 
according to claim 7. Zhu et al. does not specify that the vertical channel has a triangle 
shape in cross section in the direction orthogonal to the carrier-running direction and 
wherein the pair of gate insulation films are in contact with slant faces that are opposed 
sides of the triangle, respectively. 

However, Matsuoka (Figs. 1(a), 1(b) discloses a vertical channel [15] has a 
triangle shape in cross section in the direction orthogonal to the carrier-running direction 
and wherein the pair of gate insulation films [17] are in contact with slant faces that are 
opposed sides of the triangle, respectively [Abstract]. Matsuoka teaches it is beneficial 
for a vertical channel to have a triangle shape in cross section in the direction 
orthogonal to the carrier-running direction and wherein the pair of gate insulation films 
are in contact with slant faces that are opposed sides of the triangle, respectively, in 
order to micronize the device while preventing a decrease in conductance [Abstract]. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made for the device of Zhu et al. to comprise a vertical channel 
that has a triangle shape in cross section in the direction orthogonal to the carrier- 
running direction and wherein the pair of gate insulation films are in contact with slant 
faces that are opposed sides of the triangle, respectively, such as taught by Matsuoka, 
in order to micronize the device while preventing a decrease in conductance. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhu et 
al. in view of Mathew et al. as applied to claim 12 above, and further in view of 
Matsuoka. 

With respect to claim 15, Zhu et al. in view of Mathew et al. discloses a dual-gate 
field effect transistor according to claim 12. Zhu et al. in view of Mathew et al. does not 
specify that the vertical channel has a triangle shape in cross section in the direction 
orthogonal to the carrier-running direction and wherein the pair of gate insulation films 
are in contact with slant faces that are opposed sides of the triangle, respectively. 

However, Matsuoka (Figs. 1(a), 1(b) discloses a vertical channel [15] has a 
triangle shape in cross section in the direction orthogonal to the carrier-running direction 
and wherein the pair of gate insulation films [17] are in contact with slant faces that are 
opposed sides of the triangle, respectively [Abstract]. Matsuoka teaches it is beneficial 
for a vertical channel to have a triangle shape in cross section in the direction 
orthogonal to the carrier-running direction and wherein the pair of gate insulation films 
are in contact with slant faces that are opposed sides of the triangle, respectively, in 
order to micronize the device while preventing a decrease in conductance [Abstract]. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made for the device of Zhu et al. in view of Mathew et al. to 
comprise a vertical channel that has a triangle shape in cross section in the direction 
orthogonal to the carrier-running direction and wherein the pair of gate insulation films 
are in contact with slant faces that are opposed sides of the triangle, respectively, such 
as taught by Matsuoka, in order to micronize the device while preventing a decrease in 
conductance. 



Telephone/Fax Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leslie P. Cruz whose telephone number is 571-272- 
8599. The examiner can normally be reached on Monday-Friday 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sue A. Purvis can be reached on 571-272-1236. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Patent Application Information Retrieval (PAIR) system. Status information for 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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